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0 Tilting collapsible steering column. 



© A pair of stoppers are formed in side wall sec- 
tions of an upper clamp for preventing a tilt bracket 
from rotating about a tilt adjusting bolt relative to the 
upper clamp in secondary collision. The tilt bracket 
has an inclined upstanding wall section secured to a 
column jacket and a pair of side walls formed with 
cuts for encouraging shearing thereof. The tilt brack- 
et further has rounded corners or rounded wall sec- 
£j!tions for encouraging the side wall sections to bend 
^and flow toward the inclined upstanding wall section 
r>un coilsion. A pair of rollers may be fitted in the 
grounded wall sections of the tilt bracket. 
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TILTING COLLAPSIBLE STEERING COLUMN 



BACKGROUND OF THE INVENTION 



I. Field of the Invention 

The present invention relates in general to 
automotive vehicle steering columns and more par- 
ticularly a tilting collapsible steering column con- 
structed so as to absorb impact energy upon colli- 
sion of a vehicle. 



II. Description of the Prior Art 

A tilting collapsible steering column is dis- 
closed in Japanese Provisional Patent Publication 
No. 50-60526 which is assigned to the same as- 
signee of this application. In this steering column, a 
tilt bracket welded to a column jacket is movably 
supported upon an upper clamp and formed with a 
slit or cut near the place for connection with the 
column jacket. With the tilt bracket breakaway 
structure, it is intended that in collision the tilt 
bracket shears near the cut while absorbing the 
impact of the driver hitting the steering wheel as 
the driver is thrown into it. 

A problem of the tilt bracket breakaway struc- 
ture is that it cannot absorb the impact energy 
efficiently since the impact load cannot be trans- 
ferred to the bracket breakaway structure efficient- 
ly. 

Another problem is that the impact energy 
which the breakaway structure can absorb changes 
largely from the begining to ending of a collision 
i.e., it cannot effect a smooth and stable impact 
energy absorbing chracteristic. 



SUMMARY OF THE INVENTION 

In accordance with the present invention, there 
is provided an improved tilting collapsible steering 
column which comprises an upper clamp secured 
to a vehicle body, and a tilt bracket installed on the 
upper clamp in such a way as to be movable 
upwardly and downwardly relative to the upper 
clamp, and a column jacket. 

The tilt bracket has an upstanding wall section 
secured to the column jacket and a pair of side 
wall sections formed with cuts near the column 
jacket for encouraging the side wall sections to 
shear in collision. 

The steering column further comprises fasten- 
ing means for releasably securing the tilt bracket to 
the upper clamp, stopper means for preventing the 



tilt bracket from rotating about the fastening means 
relative to the upper clamp in collision and means 
for encouraging the side wall sections to bend and 
flow toward the upstanding wall section in collsion. 
5 The above structure is effective for solving the 

above noted problems inherent in the prior art 
steering column. 

It is accordingly an object of the present inven- 
tion to provide an improved tilting collapsible steer- 
w ing column which can efficiently and assuredly 
absorb the impact of the driver in collsion and 
thereby prevent the driver from being injured by 
the steering wheel, etc. 

It is a further object of the present invention to 
is provide an improved tilting collapsible steering col- 
umn of the above described character which can 
effect a smooth and stable impact energy absorb- 
ing chracteristic. 

It is a further object of the present invention to 
20 provide an improved tilting collapsible steering col- 
umn of the above described character which is 
particularly desirable from a safety point of view of 
the driver. 

25 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a fragmentary sectional view of a 
tilting collapsible steering column according to an 
30 embodiment of the present invention; 

Fig. 2 is a sectional view taken along the line 
ll-ll of Fig. 1; 

Fig. 3A is a side elevatonal view of an upper 
clamp employed in the steering column of Fig. 1 : 
35 Fig. 3B is a top plan view of the upper clamp 

of Fig. 3A; 

Fig. 3C is an elevational view of the upper 
clamp of Fig. 3A; 

Fig. 4A is a side elevational view of a tilt 
40 bracket employed in the steering column of Fig. 1; 

Fig. 4B is a top plan view of the tilt bracket 
of Fig. 4A; 

Fig. 4C is an elevational view of the tilt 
bracket of Fig. 4A; 
45 Fig. 5 is a perspective view of the tilt bracket 

of Figs. 4A-4C together; 

Figs. 6A and 6B show variations concerning 
a cut provided to the tilt bracket of Fig. 5; and 

Figs. 7 and 8A-8D are schematic views of 
so the steering column of Fig. 1 in its various operat- 
ing conditions; 

Figs. 9A-9C are views similar to Fig. 4A-4C 
but show a tilt bracket according to a modification 
of the present invention; 
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Figs. 10A-10C are views similar to Figs. 4A- 
4C but show a tilt bracket according to another 
modification of the present invention; 

Figs. 11A-11C are views simialr to Figs. 4A- 
4C but show a tilt bracket according to a further 
modification of the present invention; 

Figs. 12A-12C are views similar to Figs. 4A- 
4C but show a filt bracket according to a further 
modification of the present invention; 

Figs. 13 is an exploded view of the tilt brack- 
et of Figs. 12A-12C together with rollers; 

Figs. 14A-14B are enlarged elevational, part- 
ly sectioned views of the rollers of Fig. 13; and 

Figs. 15A-15D similar to Figs. 8A-8D but 
show the tilt bracket and rollers of Fig. 13 in their 
various operating conditions. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Referring to Figs. 1 and 2, a tilting collapsible 
steering column according to an embodiment of 
the present invention is shown as comprising a 
column jacket 1 . a steering shaft 2, a tilt bracket 3 
fixedly attached to the column jacket 1 and an 
upper clamp 4 supporting the column jacket 1 
upon a vehicle body 60. The tilt bracket 3 is 
installed on the upper clamp 4 and slidable upwar- 
dly and downwardly relative to same. 

•As shown in Figs. 3A to 3C, the upper clamp 4 
is generally U-shaped and has upper ends which 
are bent outwardly to form flanges 48, 48. The 
flanges 48, 48 are formed with bolt holes 40, 40 in 
which bolts (not shown) are inserted for securing 
the upper clamp 4 to the lower side of an instru- 
ment panel or the like vehicle body section 60. The 
upper clamp 4 further has side wall sections 41 , 41 
which are respectively formed with elongated rec- 
tangular holes 42, 42 elongated upwardly and 
downwardly. The elongated rectangular holes 42, 
42 are aligned with each other and slant slightly 
rearwardly when the upper clamp 4 is installed in 
place. The side wall sections 41, 41 are also 
formed with stoppers 43, 43 having abutment faces 
43a, 43a in parallel with the longer sides 42a, 42a 
of the elongated rectangular holes 42, 42. The 
stoppers 43, 43 are obtained by cutting portions of 
the side wall sections 41, 41 in such a way that the 
cut portions of the side wall sections 41, 41 have 
channel-like sides separated from the remaining 
portions and then bending the cut portions in- 
wardly. The upper clamp 4 further has a bottom 
wall section 44 which is formed with an opening 45 
in order to provide the side wall sections 41, 41 
with donward extensions 41a. 41a. The elongated 
rectangular holes 42, 42 are partially formed in the 
extensions 41a, 41a. A recess 46 is provided to the 



corner between each side wall 41 and each flange 
48 to serve as a stay. A reinforcement 47 in the 
form of a bent end is provided to each flange 48 
and each side wall 41. 
5 As shown in Figs. 4A to 4C, the tilt bracket 3 

has a generally channel-like shape and has an 
inclined upstanding wall section 30 and a pair of 
side wall sections 33. 33 on the opposite sides of 
the inciinded upstanding wall section 30. The in- 
70 clinded upstanding wall section 30 is generally flat 
and formed with an oval-like or ellipse-like cut 31 
through which the column jacket 1 extends. Spe- 
cifically, the oval-like cut 31 is in the form of having 
a pair of semicircular peripheral portions 31a. 31a. 
75 though one peripheral portion 31a is not completely 
semicircular, and a pair of parallel straight periph- 
eral portions 31b, 31b between the roughly semicir- 
cular peripheral portions 31a, 31a. The tilt bracket 
3 further has a pair of rounded corner sections 32, 
20 32 between the inclined upstanding wall section 30 
and the respective side wall sections 33, 33. The 
corner portions 32, 32 are rounded so as to part- 
circular cross section the radius or the radius of 
curvarture of which is larger than a prdetermined 
25 value. The side wall sections 33, 33 have an L-Iike 
shape and extend consecutively from the corner 
portions 32, 32 in the direction to intersect the 
inclined upstanding wall section 30 at right angles. 
The column jacket 1 is installed in the oval-like 
30 cut 31 so as to extend therethrough and welded to 
the roughly semicircular peripheral portions 31a. 
31a for thereby being secured to the tilt bracket 3. 
The tilt bracket 3 is formed with slits or cuts 34. 34 
near the place at which it is to be connected to the 
35 column jacket 1 . The cuts 34. 34 are of a predeter- 
mined length and elongated in the airection to 
intersect the inclined upstanding wall section 30 at 
right angles. The tilt bracket 3 further has a dis- 
tance piece 35 extending between the lower por- 
40 tions of the side wall sections 33, 33 to intercon- 
nect the same and thereby serve as a reinforce- 
ment member. The lower portions are formed with 
holes 36, 36 which are axially aligned with each 
other. It is desired that the cuts 34. 34 are arranged 
45 so as to elongate horizontally when the tilt bracket 
3 is installed in place since the impact of the driver 
is applied horizontally to the steering column 1 . 

As shown in Fig. 6A, a triangular cut 34a may 
be used in place of the cut 34. Further, as shown in 
so Fig. 6B, another cut 34b shaped so as to have a 
pair of parallel upper and lower sides and an an- 
gled inner side between the parallel upper and 
lower sides may be used. 

As shown in Figs, i and 2. a bolt 5 for adjust- 
55 ment of the relative position between the upper 
clamp 4 and the tilt bracket 3 is arranged so as to 
extend through the elongated rectangular holes 42. 
42 of the upper clamp 4 and through the holes 36. 
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36 of the tilt bracket 3 so that the tilt bracket 3 is 
slidable upwardly and downwardly relative to the 
upper clamp 4. Stopper 6. 6 are installed on the 
opposite end portions of the bolt 5. The right-hand 
one of the stoppers 6, 6 is fixedly attached to the 
bolt 5 and engaged in the elogated hole 42 so as 
to prevent rotation of the bolt 5 relative to the tilt 
bracket 3 and the upper clamp 4. The other stop- 
per 6 is movable axially of the bolt 6 and engaged 
in the elongated rectangular hole 42 so as not to 
be rotatable relative to the tilt bracket 3 and the 
upper clamp 4. A nut 8 is screwed onto a threaded 
portion 5a of the bolt 5 by interposing a washer 7 
between the nut 8 and the stopper 6. The nut 8 is 
integrally connected to a tilt lever 9 to move to- 
gether therewith. The stoppers 6, 6 have surface 
portions brought into contact with the side wall 
sections 41, 41 of the upper clamp 4 and fic- 
tionally and releasably fixed to same when the nut 
8 is tightened by the tilt lever 9. 

The tilt bracket 3 and the upper clamp 4 are 
assembled and installed in such a manner that the 
stoppers 43, 43 of the upper clamp 4 are spaced 
from the upstanding end portions 37, 37 of the side 
wall sections 33, 33 of the tilt bracket 4 a predeter- 
mined distance. The column jacket 1 of a cross 
section similar in shape to the cut 31 extends 
through the incltnded upstanding wall section 30 in 
such a way as to intersect same at right angles. 
The oval-like shape is desirable since it makes it 
possible to increase the distance between the col- 
umn jacket 1 and the side wall sections 33, 33 of 
the tilt bracket 3. 

The column jacket 1 and the steering shaft 2 
are constructed so as to be both telescopical in the 
axial direction thereof. In this connection, at the 
place where an upper tube 10 and a lower tube 1 1 
constituting the column 'jacket 1 are fitted together, 
a recessed portion 12 of the upper tube 10 is 
forced to contact the outer periphery of the lower 
tube 12. Further, at the place where an upper shaft 
13 and a lower shaft 14 constituting the steering 
shaft 2 are fitted together, a plurality of radial shear 
pins 16 formed of synthetic resinous material are 
engaged in a groove 1 5 formed in the outer periph- 
ery of the upper shaft 13. Though not shown, the 
lower end portion of the lower shaft 14 is con- 
nected through a universal joint to a gear box 
whereas the upper end portion of the upper shaft 
13 is connected to a steering wheel. 

In operation, when the steering column 1 is 
subjected to an impact load upon secondary colli- 
sion, the shear pins 16 are broken, thus allowing 
the upper shaft 13 and the lower shaft 14 to tele- 
scope together and at the same time the upper 
tube 10 and the inner tube 11 to telescope to- 
gether. By this, the tilt bracket 3 is rotated about 
the bolt 5 anticlockwise in Fig. 1 since the upper 



clamp 4 is fixedly attached to the vehicle body 60. 
The anticlockwise rotation of the tilt bracket 3 
causes, as shown in Fig. 7, the upstanding ends 
37, 37 of the side wall sections 33. 33 to abut upon 
5 the stoppers 43, 43. whereby to prevent the tilt 
bracket 3 from rotating further. The impact load is 
thus received by both the tilt bracket 3 and the 
upper clamp 4. The inclined upstanding wall sec- 
tion 30 is pushed axially of the steering column 1 
to and moves together with the steering column 1 into 
the position shown in Figs. 8A and 8B and then 
into the position shown in Figs. 8C and 8D while 
allowing the side wall sections 33. 33 of the tilt 
bracket 3 to bend and flow inwardly, i.e.. toward 

75 the inclined upstanding wall sections 30 and finally 
the side wall sections 33, 33 to shear near the cuts 
34, 34. When shearing of the side wall sections 33. 
33 of the tilt bracket 3 occurs near the cuts 34. 34, 
the side wall sections 33, 33 are further caused to 

20 flow toward the inclined upstanding wall sections 
30 in such a way as to extend substantially parallel 
to the remaining part of the side wall sections 33. 
33. The impact energy is thus absorbed by the tilt 
bracket 3 which first deforms plastically and then 

25 shears in the above manner, whereby to protect 
the driver from being injured by the driving wheel, 
etc. in secondary collision. 

From the foregoing, it will be understood that 
the impact of the driver is efficiently transferred or 

30 applied to the tilt bracket breakaway structure in 
secondary collision since the tilt bracket 3 is adapt- 
ed to abut upon the stoppers 43. 43 provided to 
the upper clamp 4. 

It will be further understood that the corner 

35 portions 32, 32 of the radius of curvature larger 
than a predetermined value constiute means for 
encouraging side wail sections to be bent and flow 
toward the inclined upwstanding wall section 30 
efficiently. 

40 In Figs. 9A to 9C in which like or correspond- 

ing portions to the embodiment of Figs. 4A to 4C 
are designated by the same reference characters, 
a tilt bracket 3 according to a modification of the 
present invention is shown. The tilt bracket 3' has a 

45 pair of rounded wall sections 32', 32 of a radius or 
radius of curvature larger than a predetermined 
value at the opposite lateral ends of the inclined 
upstanding wall section 30. The rounded wall sec- 
tions 32 , 32 are in the form of a semicylindrical 

so projection projecting outwardly of the inclined up- 
standing wall section 30. i.e., in the form of having 
a semicircular cross section of a predetermined 
radius. By the provision of the above rounded wall 
sections 32', 32', the side wall sections 33. 33 can 

55 be bent to flow toward the inclined uostanding wall 
section 30 more smoothly than in case of the tilt 
bracket 3 of the embodiment of Figs. 4A to 4C. 
Accordingly, a smoother and more stable shock 
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absorbing chracteristic can be attained by the tilt 
bracket 3*. Except for the above, the tilt bracket 3' 
is substantially similar to the tilt bracket 3 of the 
previous embodiment and can produce subsantially 
the same effect. 

As shown in Figs. 10A to 10C, the rounded wall 
sections 32 ,32' may be constructed so as to pro- 
ject outwardly of the side wall sections 33, 33 with 
respect to the direction in which the side wail 
sections 33, 33 are opposed. By this, the radius or 
radius of curvature of the rounded wall sections 33, 
33 can be increased without substantially increas- 
ing the overall size of the tiit bracket 3\ For the 
same end, the side wall sections 33', 33' are 
respectively bent so that the distance between the 
side wall sections 33 , 33 is smaller adjacent the 
distance piece 35 and larger adjacent the rounded 
wall sections 32 , 32 as shown in Figs. 10A to 
10C. 

In Figs. 12A-12C and 13, a tilt bracket 3" 
according to a further modification of the present 
invention has a rounded wall sections 32 , 32 
substantially similar to the rounded wall sections 

32 , 32 in the modification of Figs. 9A to 9C and a 
pair of rollers 50, 50 of a predetermined diameter 
fitted in the rounded sections 32 , 32 , respec- 
tively. As shown in Figs. 14A and 14B. the rollers 
50, 50 may be in the form of a solid pin 51 having 
a flange 53 at one end or in the form of a hollow 
pin 52 having a flange 53 atone end. The roller 50 
may be made of metal or synthetic resinous ma- 
terial. 

With this tilt bracket 3*. the inclined upstanding 
wall section 30 is pushed axially of the steering 
column 1 and moves together with the steering 
column 1 into the position shown in Figs. 15A and 
15B and then into the position shown in Figs. 15C 
and 15D while allowing the side wall sections 33. 

33 of the tilt bracket 3 to bend and flow inwardly, 
i.e., toward the inclined upstanding wall sections 30 
and finally the side wall sections 33. 33 to shear 
near the cuts 34, 34. When shearing of the side 
wall sections 33. 33 of the tilt bracket 3' occurs 
near the cuts 34. 34, the side wall sections 33. 33 
are further caused to flow toward the inclined up- 
standing wall sections 30 in such a way as to 
extend substantially parallel to the remaining part 
of the side wail sections 33, 33. In this instance, 
the radius of the curvature of the rounded wall 
sections 32", 32" can be prevented from becoming 
smaller and maintained substantially undchaged. 
The tilt bracket 3" with the rounded wall sections 
32", 32" and rollers 50, 50 are effective for encour- 
aging the side wall sections 33, 33 to bend and 
flow toward the inclinded upstanding wall section 
30 more smoothly, thus making it possible to attain 
a smoother and more stable impact energry ab- 
sorbing characteristic. 



While the column jacket 1 has been described 
and shown as being constructed to have an oval- 
like shape and at the same time the tilt bracket has 
been described and shown as being formed with 
5 the oval-like cut in order to make the tilt bracket as 
compact as possible, this is not limitative. A cir- 
cular cut may be used in place thereof. Further- 
more the oval-like cut may be replaced by an oval- 
like hole. 

70 

Claims 

1. A tilting collapsible steering column compns- 

75 ing: 

an upper clamp secured to a vehicle body; 
a tilt bracket installed on said upper clamp in such 
a way as to be movable upwardly and downwardly 
relative to said upper clamp; 

20 a column jacket; 

said tilt bracket having an upstanding wall section 
secured to said column jacket and a pair of side 
wall sections formed with cuts near said column 
jacket for encouraing said side wall sections to 

25 shear in collision; 

fastening means for releasably securing said tilt 
bracket to said upper clamp; 

stopper means for preventing said tilt bracket from 
rotating about said fastening means relative to said 
30 upper clamp in collision; and 

means for encouraging said side wall sections to 
bend and flow toward said upstanding wall section 
in collsion. 

2. The steering column according to claim 1 
as wherein said upper clamp has a pair of opposed 

side wall sections, and said stopper means com- 
prises stoppers formed integral with said side wall 
sections of said upper clamp. 

3. The steering column according to claim 2 
40 wherein said side wall sections of said tilt bracket 

have edges for abutment with said stoppers. 

4. The steering column according to claim 3 
wherein said side wall sections of said upper clamp 
have elongated holes, and said side wall sections 

45 of said tilt bracket have bolt holes aligned with said 
elongated holes of said upper clamp, said fastening 
means including a bolt extending through said 
elongated holes of said upper clamp and said bolt 
holes of said tilt bracket. 

50 5. The steering column according to claim 1 

wherein said tilt bracket has rounded corners of a 
radius of curvature larger than a predetermined 
value, and said encouraing means is constituted by 
said rounded corners of said tilt bracket. 

55 6. The steering column according to claim 1 

wherein said tilt bracket has rounded wall sections 
in the form of part-cylindrical projections at the 
opposite ends of said upstanding wall section, and 
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said rounded wall sections is of a radius of cur- 
vature larger than a predetermined value and pro- 
jecting outwardly of said top wall section, said 
encouraging means being constituted by said 
rounded wall sections of said tilt bracket. 

7. The steering colum according to claim 6 
wherein said rounded wall sections of said tilt 
bracket further project outwardly of said side wall 
sections of said tilt bracket with respect to the 
direction in which said side wall sections are op- 
posed. 

8. The steering column according to claim 6 
wherein said tilt bracket further comprises a dis- 
tance piece interconnecting lower portions of said 
side wall sections of said tilt bracket, and said bolt 
holes are formed in said lower portions of said side 
wall sections of said tilt bracket, said side wall 
sections of said tilt bracket being bent so that the 
distance between said side wall sections is smaller 
adjacent said distance piece and larger adjacent 
said rounded wall sections. 

9. The steering column according to claim 6 
wherein said encouraging means further comprises 
a pair of rollers filtted in said rounded wall sections. 
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(S) Tilting collapsible steering column. 



© A pair of stoppers are formed in side wall sec- 
tions of an upper clamp (4) for preventing a tilt 
bracket from rotating about a tilt adjusting bolt rela- 
tive to the upper clamp in secondary collision. The 
tilt bracket has an inclined upstanding wall section 
secured to a column jacket (1) and a pair of side 
walls formed with cuts for encouraging shearing 



thereof. The tilt bracket further has rounded corners 
or rounded wall sections for encouraging the side 
wall sections to bend and flow toward the inclined 
upstanding wall section in colision. A pair of rollers 
may be fitted in the rounded wall sections of the tilt 
bracket. 
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